Immunohistochemical and ultrastructural findings related to the blood--brain barrier in the blood vessels of the cerebral white matter in aged dogs.
Immunohistochemical and ultrastructural analysis of canine brain tissue was performed to determine whether cerebral capillaries, which form the blood--brain barrier (BBB), display age-related morphological changes in the white matter (WM). A slight decrease in laminin immunolabelling was detected in the basement membranes (BMs) of capillaries in the WM of old dogs, as compared with that in the brains of young dogs. The Prussian blue DAB post-DAB enhancement method detected iron present in macrophages and astrocytes in the WM. Copper/zinc superoxide dismutase, MT-I and -II and MT-III immunoreactivity was detected mainly in reactive astrocytes in the WM of aged dogs. Ultrastructurally, collagen-like fibrils were detected to a variable degree in the spaces between the BMs of capillary endothelial cells and astrocytes in the WM of some aged dogs. These results suggest that age-related morphological changes in capillaries of the WM are associated with BBB dysfunction, leading to the exudation of serum constituents, including harmful substances (e.g., iron), thereby causing tissue damage by oxidative injury. These factors may play a role in the pathogenesis of severe degenerative changes in the WM of aged dogs.